Endothelialized and preconditioned natural umbilical arteries with long term patency open the route for future human uses.
The major challenge of vascular tissue engineering is to develop a small calibre vascular graft with a high patency rate. In native vessels, the thrombosis is prevented by the endothelium located at the luminal site of the vessel. The aim of this study was to develop a resistant endothelial lining on the inner surface of vascular graft using a polyelectrolyte multilayers (PEM) film. Umbilical arteries were de-endothelialized, coated with 3.5 bilayers of poly(styrene sulfonate) (PSS)/poly(allylamine hydrochloride) (PAH) and then cellularized with endothelial cells. The grafts were cultured for a week in static condition and preconditioned by exposure to a shear stress of at 1 Pa for three hours before implantation on the rabbit carotid site. Histological and confocal microscopy in vitro investigations showed that PEMs films improve cell adhesion and retention on the luminal surface after shear stress preconditioning. In vivo Doppler data showed that graft preconditioning is a crucial factor for graft patency. Indeed, preconditioned grafts remained over the whole experimental period, whereas unpreconditioned grafts were obstructed after only one week of implantation. These results open the route toward the development of a new generation of vascular substitutes having a long term patency.